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(54)  Reactive  monoazo  dyes,  a  process  for  their  production  and  their  use  for  dyeing  celluloslc  fibers  and  cellulosic  textiles. 

Reactive  monoazo  dyes  of  the  general  formula  (I) 

in  which  Z is -CH2CH2OSO3H  or -CH=CH2.  and  process for 
their  preparation.  These  dyes  are  useful  for  dyeing  cellulose 
fibers  in  brilliant  red  colors  with  good  fastnesses,  particu- 
larly  to  chlorine,  light  and  perspiration  light,  as well  as  good 
levelling  properties. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   n o v e l   r e a c t i v e   m o n o a z o  
d y e s   and  t h e i r   s a l t s ,   i n c l u d i n g   a l k a l i   m e t a l   s a l t s ,   f o r  

d y e i n g   c e l l u l o s i c   t e x t i l e   g o o d s   s u c h   as  f i l a m e n t s ,   f i b e r s ,  

y a r n s   and  t e x t i l e s   i n   b r i l l i a n t   r e d   c o l o r s .  

I t   i s   w e l l   known  t h a t   d y e s   h a v i n g   a  β -  

s u l f a t o e t h y l s u l f o n e   g r o u p , o r   s o - c a l l e d   v i n y l s u l f o n e  

t y p e   r e a c t i v e   d y e s , a r e   u s e d   f o r   d y e i n g   f i b e r   m a t e r i a l s .  

G e n e r a l l y ,   h o w e v e r ,   m a t e r i a l s   d y e d   w i t h   azo   r e d   r e a c t i v e  

d y e s   of  t h i s   k i n d   a r e   n o t   b r i l l i a n t   in   s h a d e ,   a n d  

b e s i d e s   t h e y   a r e   i n s u f f i c i e n t   in   c h l o r i n e   f a s t n e s s   s o  

t h a t   t h e r e   i s   o f t e n   c a u s e d   a  p r o b l e m   of  d i s c o l o r a t i o n  

due  to  c h l o r i n e   in   t a p w a t e r .   For   e x a m p l e ,   a  dye  o f  

t h i s   k i n d   h a v i n g   t h e   f o l l o w i n g   f o r m u l a   (a)   i s   k n o w n ,  

as  d i s c l o s e d   in   USP  3 , 0 0 8 , 9 5 0 ,  

T h i s   dye  i s ,   h o w e v e r ,   no t   s a t i s f a c t o r y   in   c h l o r i n e  

f a s t n e s s   ( l s t   g r a d e ,   ISO  m e t h o d ) .  

T h e r e   a r e   a l s o   known  r e a c t i v e   r e d   d y e s   h a v i n g  

a  m o n o c h l o r o t r i a z i n y l   g r o u p .   G e n e r a l l y ,   h o w e v e r ,   t h e s e  



r e a c t i v e   d y e s   r e q u i r e   h i g h   d y e i n g   t e m p e r a t u r e s - a n d   a r e  u n -  

s u i t a b l e  f o r  e x h a u s t i o n   d y e i n g ,   so  t h a t   t h e y   c a n n o t   p r o -  

d u c e   t h e   d e s i r e d   c o l o r   d e n s i t y   when  u s e d   f o r   d i p  

d y e i n g .   A c c o r d i n g l y   t h e y   a r e   o n l y   u s e d   f o r   p r i n t i n g .  

B e s i d e s ,   t h e s e   d y e s   p r o d u c e   d y e d   m a t e r i a l s   of   i n s u f -  

f i c i e n t   a c i d   s t a b i l i t y .   Thus   t h e   d y e s   of  t h i s   k i n d   a r e  

n o t   a l w a y s   s a t i s f a c t o r y   in   p r a c t i c a l   u s e .   F o r   e x a m p l e ,  

a  m o n o c h l o r o t r i a z i n y l   r e a c t i v e   dye  of  t h e   f o l l o w i n g  

f o r m u l a   (b)   i s   d i s c l o s e d   in   B r i t i s h   P a t .   8 9 9 , 3 7 6 ,  

w h e r e i n   R  i s   a  h y d r o g e n   or  h a l o g e n   a t o m   or   a  s u l f o n i c  

a c i d   or   m e t h y l   g r o u p .   H o w e v e r ,   t h e   a c i d   s t a b i l i t y   o f  

m a t e r i a l s   dyed   w i t h   t h i s   dye  i s   i n s u f f i c i e n t   ( a p p r o x i m a -  

t e l y   3 r d   g r a d e ) .  

Fo r   t h e   r e a s o n s   d e s c r i b e d   a b o v e ,   t h e   i n -  
m o n o a z o  

v e n t o r s   made  e x t e n s i v e   s t u d i e s  t o  f i n d   a  r e d   r e a c t i v e /  

dye  h a v i n g   p a r t i c u l a r l y   s u p e r i o r   c h l o r i n e   f a s t n e s s ,  

h i g h   a c i d   s t a b i l i t y ,   s u p e r i o r   s u i t a b i l i t y   f o r   e x h a u s -  

t i o n   d y e i n g   and  g i v i n g  a  b r i l l i a n t   r e d   c o l o r .   As  a  

r e s u l t ,   i t   was  f o u n d   t h a t   a  r e a c t i v e   dye  h a v i n g   b o t h   a  



β - s u l f a t o e t h y l s u l f o n y l   g r o u p   and   a  m o n o c h l o r o t r i a z i n y l  

g r o u p   as  r e a c t i v e   g r o u p s   can   p r o d u c e   r e d   d y e i n g s   m e e t i n g  

t h e s e   r e q u i r e m e n t s .  

The  p r e s e n t   i n v e n t i o n   t h u s   p r o v i d e s   r e a c t i v e  

m o n o a z o   d y e s   of  t h e   g e n e r a l   f o r m u l a   ( I ) ,  

w h e r e i n   A  i s  

i n   w h i c h   Z  i s   -CH2CH2OSO3H  or  -CH=CH2,   and   a  p r o c e s s  

f o r   p r o d u c i n g   t h e   c o m p o u n d   of  t h e   g e n e r a l   f o r m u l a   ( I ) ,  

w h i c h   c o m p r i s e s ,  

( i )   r e a c t i n g   c y a n u r i c   c h l o r i d e   w i t h   4 - h y d r o x y - 5 -  

a m i n o - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c   a c i d   or  an  a n i l i n e  

c o m p o u n d   of  t h e   f o r m u l a   ( I I ) ,  

w h e r e i n   A  i s   as  d e f i n e d   a b o v e ,   f o l l o w e d   by  r e a c t i o n   w i t h  

t h e   a n i l i n e   c o m p o u n d   ( I I )   or   4 - h y d r o x y - 5 - a m i n o - 2 , 7 -  

n a p h t h a l e n e d i s u l f o n i c   a c i d ,   r e s p e c t i v e l y ,   to  o b t a i n   a  

m o n o c h l o r o t r i a z i n y l   c o m p o u n d   of   t h e   f o r m u l a   ( I I I ) ,  



w h e r e i n   A  i s   as  d e f i n e d   a b o v e ,   and   r e a c t i n g   t h e   m o n o -  

c h l o r o t r i a z i n y l   c o m p o u n d   ( I I I )   w i t h   d i a z o t i z e d   2 - a m i n o -  

1 , 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d ,  

( i i )   r e a c t i n g   4 - h y d r o x Y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e -  

d i s u l f o n i c   a c i d   w i t h   c y a n u r i c   c h l o r i d e   a n d  t h e r e a f t e r  

w i t h   d i a z o t i z e d   2 - a m i n o - 1 , 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d  

t c   o b t a i n   a  d i c h l o r o t r i a z i n y l   c o m p o u n d   o f   t h e   f o r m u l a  

( I V ) ,  

and  r e a c t i n g   t h e   d i c h l o r o t r i a z i n y l   c o m p o u n d   ( IV)   w i t h  

t h e   a n i l i n e   c o m p o u n d   of   t h e   f o r m u l a   ( I I ) ,  

( i i i )   r e a c t i n g   4 - h y d r o x y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e -  

d i s u l f o n i c   a c i d   w i t h   a  d i a z o t i z e d   2 - a m i n o - 1 , 5 - n a p h t h a -  

l e n e d i s u l f o n i c   a c i d   u n d e r   a l k a l i n e   c o n d i t i o n s   t o  

o b t a i n   a  m o n o a z o   c o m p o u n d   of  t h e   f o r m u l a   ( V ) ,  



and  r e a c t i n g   t h e   m o n o a z o   c o m p o u n d   (V)  w i t h   c y a n u r i c  

c h l o r i d e   and  t h e   a n i l i n e   c o m p o u n d   of  t h e   f o r m u l a   ( I I )  

in   t h i s   o r d e r ,   o r  

( i v )   c a r r y i n g   ou t   a  r e a c t i o n   in   a  m a n n e r   ( i ) ,   ( i i )  

or  ( i i i )   as  d e f i n e d   a b o v e ,   e x c e p t   u s i n g   an  a n i l i n e  

c o m p o u n d   of  t h e   f o r m u l a   (VI )   in   p l a c e   of   t h e   a n i l i n e  

c o m p o u n d   of  t h e   f o r m u l a   ( I I ) ,   t h e   f o r m u l a   (VI )   b e i n g  

B-NH2,   w h e r e i n   B 

and  r e a c t i n g   t h e   r e s u l t i n g   c o m p o u n d  

of  t h e   f o r m u l a   ( V I I ) ,  

w h e r e i n   B  i s   as  d e f i n e d   a b o v e ,   w i t h   s u l f u r i c   a c i d   t o  

o b t a i n   t h e   c o m p o u n d   of   t h e   f o r m u l a   ( I )   h a v i n g  



0 - s u l f a t o e t h y l s u l f o n y l   g r o u p   ( -SO2CH2CH2OSO3H)   as  Z ,  

and   i f   n e c e s s a r y   f o l l o w e d   by  e l i m i n a t i o n   of   s u l f u r i c   a c i d  
g e n e r a l  

t o   o b t a i n   t h e   c o m p o u n d   of   t h e / f o r m u l a   ( I )   h a v i n g   v i n y l  

g r o u p   ( -CH=CH2)   as  Z .  

The  f i r s t   c o n d e n s a t i o n   b e t w e e n   c y a n u r i c  

c h l o r i d e   and   4 - h y d r o x y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c  

a c i d ,   t h e   a n i l i n e   c o m p o u n d  o f   t h e   f o r m u l a   ( I I )   or   t h e  

m o n o a z o   c o m p o u n d   of  t h e   f o r m u l a   (V)  c an   be  c a r r i e d   o u t  

a t   a  t e m p e r a t u r e   of  0 °  -   30°C  f o r   1  -   10  h o u r s   u n d e r  

s t i r r i n g   i n   an  a q u e o u s   m e d i u m   p r e f e r a b l y   c o n t a i n i n g   a  

s u r f a c t a n t   w h i l e   c o n t r o l l i n g   t h e   pH  a t   1  -   7  by  u s i n g  

an  a c i d   b i n d i n g   a g e n t   ( e . g .   s o d i u m   h y d r o x i d e ,   s o d i u m  

c a r b o n a t e ,   s o d i u m   h y d r o g e n   c a r b o n a t e   or   p o t a s s i u m  

c a r b o n a t e ) .   The  s e c o n d   c o n d e n s a t i o n   b e t w e e n   t h e   o b t a i n e d  

d i c h l o r o t r i a z i n y l   c o m p o u n d   of   t h e   f o r m u l a   ( V I I I )   or   t h e  

f o r m u l a   ( IX)   and   t h e   a n i l i n e   c o m p o u n d   of   t h e   f o r m u l a  

( I I )   or   4 - h y d r o x y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c  

a c i d ,   r e s p e c t i v e l y ,  



w h e r e i n   A  i s   as  d e f i n e d   a b o v e ,   or  b e t w e e n   t h e   o b t a i n e d  

c o m p o u n d   of   f o r m u l a   ( IV)   d e r i v e d   f r o m   t h e   f i r s t  

c o n d e n s a t i o n   and  t h e   a n i l i n o   c o m p o u n d   of  t h e   f o r m u l a  

( I I ) , c a n   be  c a r r i e d   ou t   at   a  t e m p e r a t u r e   of  5°  to   6 0 ° C  

f o r   1  -   10  h o u r s   u n d e r   s t i r r i n g   w h i l e   c o n t r o l l i n g   t h e  

pH  a t   3  -   7  by  u s i n g   t h e   same  a c i d - b i n d i n g   a g e n t   a s  

d e s c r i b e d   a b o v e .  

The  c o u p l i n g   r e a c t i o n   of  t h e   m o n o c h l o r o -  

t r i a z i n y l   c o m p o u n d   of  t h e   f o r m u l a   ( I I I )   w i t h   d i a z o t i z e d  

2 - a m i n o - 1 , 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d   can   be  c a r r i e d  

ou t   a t   a  t e m p e r a t u r e   of  0 °  -   30°C  f o r   1  -   10  h o u r s  

u n d e r   s t i r r i n g   w h i l e   c o n t r o l l i n g   t h e   pH  at   4  -   7  b y  

u s i n g   t h e   same  a c i d - b i n d i n g   a g e n t   as  d e s c r i b e d   a b o v e .  

The  c o u p l i n g   r e a c t i o n   of  t h e   c o m p o u n d   of  f o r m u l a   ( V I I I )  

d e r i v e d   f r o m   t h e   f i r s t   c o n d e n s a t i o n   b e t w e e n   c y a n u r i c  

c h l o r i d e   and  4 - h y d r o x y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c  

a c i d   w i t h   d i a z o t i z e d   2 - a m i n o - l , 5 - n a p h t h a l e n e d i s u l f o n i c  

a c i d   can   be  c a r r i e d   ou t   at   a  t e m p e r a t u r e   of  0  -   2 0 ° C  

f o r   1  -   10  h o u r s   u n d e r   s t i r r i n g   w h i l e   c o n t r o l l i n g  t h e  

pH  a t   4  -   7  by  u s i n g   t h e   same  a c i d - b i n d i n g   a g e n t   a s  

d e s c r i b e d   a b o v e .  

In  a  c a s e   w h e r e   t h e   r e a c t i o n   i s   c a r r i e d   o u t  

u s i n g   t h e   a n i l i n e   c o m p o u n d   of  t h e   f o r m u l a   (VI )   i n  

p l a c e   of  t h e   a n i l i n e   c o m p o u n d   of  t h e   f o r m u l a   ( I I ) ,   t h e  

r e s u l t i n g   c o m p o u n d   i s   i s o l a t e d   by  s a l t i n g   o u t ,   d r i e d ,  

and  t h e n   e s t e r i f i e d   in   e x c e s s   a m o u n t   of   e s t e r i f i c a t i o n  

a g e n t   s u c h   as  s u l f u r i c   a c i d   a n d / o r   s u l f u r   t r i o x i d e   a t  

- 5 °  -   5 0 ° C .  



The  t h u s   o b t a i n e d   d y e s   of   t h e   g e n e r a l   f o r m u l a   ( I )   h a v e  

a  s t r u c t u r e   s u c h   t h a t   a  m o n o c h l o r o t r i a z i n y l   g r o u p   i s  

l o c a t e d ,   as  a  c r o s s l i n k i n g   g r o u p ,   b e t w e e n   a  B - s u l f a t o -  

e t h y l s u l f o n y l   g r o u p   w h i c h   i s   a  r e a c t i v e   g r o u p   and  a  

p a r e n t   d y e ,   and  t h e r e f o r e   t h e   p r e s e n t   dye   c a n   p r o d u c e  

b r i l l i a n t   r e d   d y e i n g s   w h i c h   h a v e   n e v e r   b e e n   o b t a i n e d   b y  

c o n v e n t i o n a l   v i n y l s u l f o n e   t y p e   r e a c t i v e   d y e s .  

F u r t h e r ,   t h e   p r e s e n t   d y e s   of   t h e   g e n e r a l   f o r m u l a  

( I )   h a v e   d i s u l f o n a p h t h y l a m i n e   as  a  d i a z o   c o m p o n e n t   a n d  

t h e r e f o r e   a r e   r e m a r k a b l y   h i g h   i n   a b s o r b a n c e   as   c o m p a r e d  

w i t h   d y e s   o b t a i n e d   u s i n g   o t h e r   d i a z o   c o m p o n e n t s   s u c h   a s  

s u b s t i t u t e d   a n i l i n e   d e r i v a t i v e s ,   and  h a v e   d y e i n g   c h a r a c -  

t e r i s t i c s   m o s t   s u i t a b l e   f o r   d y e i n g   c e l l u l o s i c   f i b e r s   a n d  

t e x t i l e s   b e c a u s e   of  t h e   e f f e c t   of   two  s u l f o n i c   a c i d   g r o u p s .  

The  p r e s e n t   d y e s   of   t h e   g e n e r a l   f o r m u l a   ( I )   c a n  

be  u s e d   f o r  d y e i n g   c e l l u l o s e   f i b e r   m a t e r i a l s   in   b r i l l i a n t  

r e d   c o l o r s   by  c o n v e n t i o n a l   d y e i n g   m e t h o d s   s u c h   as  e x h a u s -  

t i o n   d y e i n g ,   p r i n t i n g   and   c o l d   b a t c h   up  d y e i n g .   The  c e l l u -  

l o s e   f i b e r   m a t e r i a l s   to   be  d y e d   i n   a c c o r d a n c e   w i t h   t h e  

p r e s e n t   i n v e n t i o n   may,  f o r   e x a m p l e ,   i n c l u d e   n a t u r a l   o r  

r e g e n e r a t e d   c e l l u l o s i c   f i b e r s   s u c h   as  c o t t o n ,   f l a x ,   v i s c o s e  

r a y o n ,   v i s c o s e   and  s t a p l e   f i b e r s ,   and  t h e   l i k e .  

The  e x h a u s t i o n   d y e i n g   c a n   be  c a r r i e d   o u t   a t  

r e l a t i v e l y   low  t e m p e r a t u r e s   i n   t h e   p r e s e n c e   of   an  a c i d -  

b i n d i n g   a g e n t   ( e . g .   s o d i u m   c a r b o n a t e ,   t r i s o d i u m   p h o s p h a t e ,  

s o d i u m   h y d r o x i d e )   u s i n g   a  d y e i n g   b a t h   c o n t a i n i n g   s o d i u m  

s u l f a t e   o r   s o d i u m   c h l o r i d e .  



F u r t h e r   t h e   d y e s   of   t h i s   i n v e n t i o n   a r e  

c a p a b l e   of   l e v e l   d y e i n g ,   can   be  a p p l i e d   a t   a  w ide   r a n g e  

of   d y e i n g   t e m p e r a t u r e s   and  a r e   o n l y   m i n i m a l l y   a f f e c t e d  

by  t h e   a m o u n t   of  i n o r g a n i c   s a l t   u s e d   and  b a t h   r a t i o ;  

h e n c e   t h e   d y e s   h a v e   good   c o l o r   r e p r o d u c i b i l i t y .   M o r e o v e r ,  

when  t h e   p r i n t i n g   p r o c e s s   i s   u s e d ,   t h e   d y e s   of   t h e   p r e s e n t  

i n v e n t i o n   a r e   a p p l i e d   to   f i b e r s   or   t e x t i l e s   t o g e t h e r   w i t h  

a  t h i c k e n i n g   a g e n t   ( e . g .   s o d i u m   a l g i n a t e ,   s t a r c h   e t h e r )  

or   e m u l s i f i e d   p r o d u c t   of   t h e   a g e n t ,   an  a l k a l i   a g e n t   ( e . g .  

s o d i u m   c a r b o n a t e ,   s o d i u m   h y d r o g e n   c a r b o n a t e ,   s o d i u m   h y d r o x -  

i d e ,   t r i s o d i u m   p h o s p h a t e ,   s o d i u m   t r i c h l o r o a c e t a t e ,   c o r r e s -  

p o n d i n g   p o t a s s i u m   or   a l k a l i n e   e a r t h   m e t a l   c o m p o u n d s )   o r  

a l k a l i - r e l e a s i n g   a g e n t ,   and  i f   n e c e s s a r y   a  c o n v e n t i o n a l  

p r i n t i n g   a i d   ( e . g .   u r e a )   or   d i s p e r s i n g   a g e n t ,   f o l l o w e d  

b y   d r y i n g   and  h e a t   t r e a t m e n t   p a r t i c u l a r l y   in   t h e   p r e s e n c e  

of   s t e a m .  

The  d y e s   of   t h e   p r e s e n t   i n v e n t i o n   g i v e   a  

d y e d   p r o d u c t   w i t h   s u p e r i o r   p r o p e r t i e s   p a r t i c u l a r l y   a s  

r e g a r d s   c h l o r i n e   f a s t n e s s   ( 4 t h   g r a d e ,   ISO  m e t h o d ) ,   l i g h t  

f a s t n e s s   and  p e r s p r i r a t i o n - l i g h t   f a s t n e s s   to   c o n v e n t i o n a l  

azo   r e d   r e a c t i v e   d y e s   h a v i n g   a  B - s u l f a t o e t h y l s u l f o n e   g r o u p .  

P a r t i c u l a r l y ,   c o n s i d e r i n g   t h a t   t h e   u s e   of   c h l o r i n e   b l e a c h -  

i n g   a g e n t   h a s   r e c e n t l y   b e c o m e   p o p u l a r   in   w a s h i n g   a t   h o m e ,  

t h e   d y e s   of  t h e   p r e s e n t   i n v e n t i o n   h a v i n g   a  s u p e r i o r   c h l o -  

r i n e ' f a s t n e s s   a r e   of  h i g h   v a l u e .   F u r t h e r ,   t h e   p r e s e n t   d y e s  

o f   s u p e r i o r   l i g h t   f a s t n e s s   and   p e r s p i r a t i o n - l i g h t   f a s t n e s s  



a r e   s u i t a b l e   f o r   d y e i n g   o u t d o o r   w e a r   s u c h   as  s p o r t s w e a r .  

A l s o ,   t h e   d y e s   of   t h e   p r e s e n t   i n v e n t i o n   h a v e   a  h i g h   e x -  

h a u s t i o n   and  f i x i n g   p e r c e n t a g e   in   e x h a u s t i o n   d y e i n g ,   s o  

t h a t   d y e i n g s   of   d e e p   c o l o r   d e p t h s   c an   be  o b t a i n e d .  

The  d y e s   a r e   f u r t h e r   d i s t i n g u i s h e d   by  t h e i r  

e x c e l l e n t   w a s h - o f f   p r o p e r t i e s ,   e a s y   r e m o v a b i l i t y   of   u n -  

f i x e d   dye  and  v e r y   l i m i t e d   dye  b e i n g   l e f t   i n   t h e   dye  b a t h ,  

w h i c h   a l s o   i n d i c a t e s   an  a d v a n t a g e   o f   t h e   d y e s   of   t h i s   i n -  

v e n t i o n   in   r e s p e c t   of   w a s t e   w a t e r   t r e a t m e n t .  

M o r e o v e r ,   t h e y   a r e   d i s t i n g u i s h e d   by  t h e i r  

g o o d   a c i d   s t a b i l i t y   ( 4 t h   o r   4 t h   t o   5 t h   g r a d e ) .  

The  c o n v e n t i o n a l   r e a c t i v e   d y e s   w i t h   mono-   o r  

d i c h l o r o t r i a z i n y l   g r o u p s   e n t a i l e d   t h e   p r o b l e m   t h a t   t h e  

t e x t i l e   m a t e r i a l s   d y e d   t h e r e w i t h   w o u l d   be  a t t a c k e d   b y  

a c i d i c   g a s e s   o r   o t h e r   s u b s t a n c e s   i n   t h e   a i r   and   d e c r e a s e d  

i n   c o l o r   f a s t n e s s   w i t h   t h e   p a s s a g e   o f   t i m e ,   b u t   t h e   d y e s  

of   t h i s   i n v e n t i o n   h a v e   a l s o   e l i m i n a t e d   p r o b l e m s   s u c h   a s  

t h e s e .  

The  p r e s e n t   i n v e n t i o n  w i l l   be  i l l u s t r a t e d  

w i t h   r e f e r e n c e   to   t h e   f o l l o w i n g   e x a m p l e s ,   i n   w h i c h   a l l  

p a r t s   a r e   by  w e i g h t ,   and  t h e   a c i d   s t a b i l i t y   was  t e s t e d  

as  f o l l o w s :   A  d y e d   c l o t h   i s   d i p p e d   in   a  1 %  a c e t i c   a c i d  

f o r   30  m i n u t e s   and  t r e a t e d   a t   3 7  +   20C  f o r   6  h o u r s   a t   a  

p r e s s u r e   of  125  g / c m 2   u s i n g   a  p e r s p i r o m e t e r .  

E x a m p l e   1 

9 . 2   p a r t s   of   c y a n u r i c   c h l o r i d e   w e r e   s u s p e n d e d  

i n   i c e   w a t e r ,   and  an  a q u e o u s   n e u t r a l   s o l u t i o n  



c o n t a i n i n g   4 - a m i n o - 5 - h y d r o x y - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c  

a c i d   ( 1 5 . 9   p a r t s )   was  a d d e d   t h e r e t o .   The  m i x t u r e   w a s  

c o o l e d   and  s t i r r e d   f o r   5  h o u r s ,   k e e p i n g   t h e   pH  a t  

5  or  l e s s   w i t h   a  20  %  a q u e o u s   s o d i u m   c a r b o n a t e   s o l u t i o n  

i f   n e c e s s a r y .   T h e r e a f t e r ,   t h e   m i x t u r e   was  h e a t e d   t o  

2 0 ° C ,   and   a f t e r   a d d i n g   3 - a m i n o p h e n y l - β - s u l f a t o e t h y l -  

s u l f o n e   (15  p a r t s )   i t   was  h e a t e d   to   30°C  w h i l e  

a d j u s t i n g   t h e   pH  t o   5  or   l e s s   w i t h   a  20  %  a q u e o u s  

s o d i u m   c a r b o n a t e   s o l u t i o n ,   f o l l o w e d   by  s t i r r i n g   at   t h e  

same  t e m p e r a t u r e   f o r   5  h o u r s .   The  r e a c t i o n   s o l u t i o n  

was  t h e n   c o o l e d   t o   10°C  or  l e s s .  

S e p a r a t e l y   f r o m   t h i s ,   an  a q u e o u s   s u s p e n s i o n  

(150  p a r t s )   c o n t a i n i n g   2 - a m i n o - l , 5 - n a p h t h a l e n e d i s u l f o n i c  

a c i d   (15  p a r t s )   and  h y d r o c h l o r i c   a c i d   (10  p a r t s )   w a s  

c o o l e d   to   10°C  or  l e s s ,   and  a  s o l u t i o n   of  s o d i u m  

n i t r i t e   ( 3 . 5   p a r t s )   in   w a t e r   (10  p a r t s )   was  a d d e d  

t h e r e t o .   A f t e r   s t i r r i n g   t h e   m i x t u r e   a t   t h e   s a m e  

t e m p e r a t u r e   f o r   3  h o u r s ,   an  e x c e s s   of  t h e   n i t r i t e   w a s  

r e m o v e d   to   o b t a i n   a  d i a z o   l i q u o r .  

T h i s   d i a z o   l i q u o r   was  a d d e d   to   t h e   f o r e g o i n g  

r e a c t i o n   s o l u t i o n ,   and  t h e   m i x t u r e   was  s t i r r e d   f o r   5 

h o u r s   a t   10°C  or  l e s s , w h i l e   a d j u s t i n g   t h e   pH  to   6  to   7 

w i t h   a  20  %  a q u e o u s   s o d i u m   c a r b o n a t e   s o l u t i o n .  

A f t e r   h e a t i n g   to   3 0 ° C ,   t h e   r e a c t i o n   s o l u t i o n   was  s a l t e d  

ou t   w i t h   s o d i u m   c h l o r i d e   (150   p a r t s ) .   The  p r e c i p i t a t e d  

p r o d u c t   was  f i l t e r e d ,   w a s h e d   and  d r i e d   a t   60°C  to   o b t a i n  

60  p a r t s   of  a  dye  h a v i n g   t h e   f o l l o w i n g   f o r m u l a .  



[ λ m a x  =   540  nm  ( m e a s u r e d   in   a  w a t e r   m e d i u m ) ;  λ m a x   w a s  

m e a s u r e d   i n   t h e   same  c o n d i t i o n   h e r e i n a f t e r ]  

E x a m p l e   2 

I n t o   an  i c e d   a q u e o u s   s u s p e n s i o n   c o n t a i n i n g  

c y a n u r i c   c h l o r i d e   ( 9 . 2   p a r t s )   was  a d d e d   a  n e u t r a l i z e d  

a q u e o u s   s o l u t i o n   c o n t a i n i n g   4 - a m i n o - 5 - h y d r o x y - 2 , 7 -  

n a p h t h a l e n e d i s u l f o n i c   a c i d ,   and   t h e   m i x t u r e   was  s t i r r e d  

u n d e r   c o o l i n g   f o r   5  h o u r s   w h i l e   k e e p i n g   t h e   pH  a t   3  o r  

l e s s   by  t h e   a d d i t i o n   of   a  15 %  a q u e o u s   s o l u t i o n   o f  

s o d i u m   h y d r o x i d e .  

N e x t   an  a q u e o u s   s u s p e n s i o n   (150   p a r t s )  

c o n t a i n i n g   2 - a m i n o - 1 3 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d  

(15  p a r t s )   and   h y d r o c h l o r i c   a c i d   (10  p a r t s )   was  c o o l e d  

t o   10°C  or  b e l o w ,   and   t h e n   a d d e d   t o   an  a q u e o u s   s o l u t i o n  

of  s o d i u m   n i t r i t e   ( 3 . 5   p a r t s )   in   w a t e r   (10  p a r t s ) ,   a n d  

t h e   m i x t u r e   was  s t i r r e d   f o r   3  h o u r s   a t   t h e   same  t e m p e r -  

a t u r e .   T h e r e a f t e r ,   e x c e s s   n i t r o u s   a c i d   was  d e c o m p o s e d .  

The  t h u s   p r e p a r e d   s o l u t i o n   of   d i a z o n i u m   s a l t  

was  a d d e d   to   t h e   f o r e g o i n g   r e a c t i o n   m i x t u r e ,   and  t h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   f o r   5  h o u r s   a t   10°C  o r  



b e l o w   w h i l e   k e e p i n g   t h e   pH  a t   6 .5   to   7 . 5   by  t h e   a d d i t i o n  

of  a  15  %  a q u e o u s   s o l u t i o n   of  s o d i u m   h y d r o x i d e .   A f t e r  

r a i s i n g   t h e   t e m p e r a t u r e   of  t h e   m i x t u r e   to   3 0 ° C ,   4 - a m i n o -  

2 , 5 - d i m e t h o x y p h e n y l   β - s u l f a t o e t h y l s u l f o n   ( 1 8 . 6   p a r t s )  

was  a d d e d   t h e r e t o ,   and  t h e   m i x t u r e   was  s t i r r e d   f o r   5 

h o u r s   w h i l e   k e e p i n g   t h e   pH  at   5  or  l e s s .   The  r e a c t i o n  

m i x t u r e   was  s a l t e d   ou t   by  t h e   a d d i t i o n   of  s o d i u m  

c h l o r i d e   (150   p a r t s ) ,   and   t h e   p r e c i p i t a t e d   p r o d u c t   w a s  

s e p a r a t e d   by  f i l t r a t i o n ,   w a s h e d   and  d r i e d   to   o b t a i n  

57  p a r t s   of  a  dye  h a v i n g   t h e   f o l l o w i n g   f o r m u l a .  

E x a m p l e   3 

I n t o   an  i c e d   a q u e o u s   s o l u t i o n   c o n t a i n i n g  

c y a n u r i c   c h l o r i d e   ( 1 8 . 5   p a r t s )   was  a d d e d   an  a q u e o u s  

s o l u t i o n   of  t e t r a s o d i u m   5 - a m i n o - 4 - h y d r o x y - 3 - ( l , 5 -  

d i s u l f o - 2 - n a p h t h y l a z o ) - 2 , 7 - n a p h t h a l e n e d i s u l f o n a t e  

( 7 2 . 1   p a r t s )   w h i c h   had   b e e n   p r o d u c e d   in   a  c o n v e n t i o n a l  

m a n n e r   u s i n g   5 - a m i n o - 4 - h y d r o x y - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c  



a c i d   as  a  c o u p l i n g   c o m p o n e n t   and  2 - a m i n o - l , 5 - n a p h t h a l e n e -  

d i s u l f o n i c   a c i d   as  a  d i a z o   c o m p o n e n t ,   and   t h e   m i x t u r e  

was  s t i r r e d   f o r   7  h o u r s   u n d e r   c o o l i n g   w h i l e   k e e p i n g   t h e  

pH  a t   5  or  l e s s   by  t h e   a d d i t i o n   of   a  15  %  a q u e o u s  

s o l u t i o n   of  s o d i u m   h y d r o x i d e .   A f t e r   r a i s i n g   t h e   t e m p e r -  

a t u r e   o f   t h e   m i x t u r e   t o   2 0 ° C ,   5 - a m i n o - 2 , 4 - d i m e t h o x y -  

p h e n y l   β - s u l f a t o e t h y l s u l f o n   (37  p a r t s )   was  a d d e d   t h e r e t o .  

The  r e s u l t i n g   m i x t u r e   was  h e a t e d   t o   30°C  w h i l e   k e e p i n g  

t h e   pH  a t   5  or   l e s s   by  t h e   a d d i t i o n   of  s o d i u m   c a r b o n a t e ,  

and  s t i r r e d   f o r   3  h o u r s   a t   t h e   same  t e m p e r a t u r e .   T h e  

r e a c t i o n   m i x t u r e   was  s a l t e d   ou t   by  t h e   a d d i t i o n   o f  

s o d i u m   c h l o r i d e   (300   p a r t s ) ,   and  t h e   p r e c i p i t a t e d  

p r o d u c t   was  s e p a r a t e d   by  f i l t r a t i o n ,   w a s h e d   and  t h e n  

d r i e d   a t   60°C  to   o b t a i n   123  p a r t s   of   a  dye  of  t h e  

f o r m u l a ,  

The  a b o v e   p r o c e d u r e   was  r e p e a t e d ,   e x c e p t  

t h a t   3 - a m i n o p h e n y l   v i n y l s u l f o n   (20  p a r t s )   was  u s e d   i n  

p l a c e   of  5 - a m i n o - 2 , 4 - d i m e t h o x y p h e n y l   β - s u l f a t o e t h y l -  

s u l f o n ,   w h e r e u p o n   101  p a r t s   of   a  dye  h a v i n g   a  v i n y l -  

s u l f o n y l   g r o u p   w e r e   o b t a i n e d   i n   p l a c e   of   t h e  



a - s u l f a t o e t h y l s u l f o n y l   g r o u p   in   t h e   dye  of  E x a m p l e   1 .  

E x a m p l e   4 

I n t o   an  i c e d   a q u e o u s   s o l u t i o n   c o n t a i n i n g  

c y a n u r i c   c h l o r i d e   ( 9 . 2   p a r t s )   was  a d d e d   4 - a m i n o - 2 , 5 -  

d i m e t h o x y p h e n y l   β - s u l f a t o e t h y l s u l f o n   (17  p a r t s ) ,   a n d  

t h e   m i x t u r e   was  s t i r r e d   f o r   5  h o u r s   u n d e r   c o o l i n g   w h i l e  

k e e p i n g   t h e   pH  at   5  or  l e s s   by  t h e   a d d i t i o n   of  a  20  % 

a q u e o u s   s o l u t i o n   of  s o d i u m   c a r b o n a t e .   A f t e r   r a i s i n g  

t h e   t e m p e r a t u r e   of  t h e   m i x t u r e   to   30°C ,   a  n e u t r a l  

s o l u t i o n   c o n t a i n i n g   5 - a m i n o - 4 - h y d r o x y - 2 , 7 - n a p h t h a l e n e -  

d i s u l f o n i c   a c i d   ( 1 5 . 9   p a r t s )   was  a d d e d   t h e r e t o ,   and  t h e  

r e s u l t i n g   m i x t u r e   was  s t i r r e d   f o r   10  h o u r s   a t   t h e   s a m e  

t e m p e r a t u r e   w h i l e   k e e p i n g   t h e   pH  a t   6  or  l e s s .   T h e  

r e a c t i o n   m i x t u r e   was  s a l t e d   ou t   by  t h e   a d d i t i o n   o f  

s o d i u m   c h l o r i d e   (75  p a r t s )   to   o b t a i n   a  p r e c i p i t a t e d  

p r o d u c t ,   w h i c h   was  t h e n   s e p a r a t e d   by  f i l t r a t i o n   a n d  

w a s h e d .   The  w h o l e   of   t h e   p r o d u c t   o b t a i n e d   w a s  

a g a i n   d i s s o l v e d   and  c o o l e d   t o   10°C  or  b e l o w ,   and  t o  

t h i s   s o l u t i o n   was  a d d e d   a  d i a z o n i u m   s a l t   s o l u t i o n  

o b t a i n e d   u s i n g   2 - a m i n o - 1 , 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d  

(12  p a r t s )   in   t h e   same  m a n n e r   as  in   E x a m p l e   1.  T h e  

m i x t u r e   was  s t i r r e d   f o r   5  h o u r s   w h i l e   k e e p i n g   t h e   pH  a t  

6  to   7  by  t h e   a d d i t i o n   of  s o d i u m   c a r b o n a t e .   T h e r e a f t e r ,  

t h e   r e a c t i o n   m i x t u r e   as  s u c h   was  s u b j e c t e d   to   s p r a y -  

d r y i n g ,   to   g i v e   43  p a r t s   of  a  dye  h a v i n g   t h e  

same  f o r m u l a   as  of   E x a m p l e   2 .  



E x a m p l e   5 

E x a m p l e  4   was  r e p e a t e d ,   e x c e p t   t h a t   3 - a m i n o -  

p h e n y l   a - h y d r o x y e t h y l s u l f o n   ( 1 0 . 5   p a r t s )   was  u s e d   i n  

p l a c e   of  4 - a m i n o - 2 , 5 - d i m e t h o x y p h e n y l   a - s u l f a t o e t h y l -  

s u l f o n .   The  r e s u l t i n g   dye  p r e c u r s o r   (40  p a r t s )   w a s  

d i s s o l v e d   in   s u l f u r i c   a c i d   (400   p a r t s )   a t   0 °C ,   and   t h e  

s o l u t i o n   was  p o u r e d   i n t o   i c e   w a t e r   a t   - 5 °   t o   0 °C ,   t h e n  

g r a d u a l l y - n e u t r a l i z e d   a t   5°C  o r   l e s s   t o   pH  6  by  t h e  

a d d i t i o n   of   a  10 %  a q u e o u s   s o d i u m   h y d r o x i d e   s o l u t i o n  

and  s o d i u m   c a r b o n a t e ,   and  t h e r e a f t e r   s a l t e d   ou t   a t  

30°C  by  t h e   a d d i t i o n   of   s o d i u m   c h l o r i d e   (450   p a r t s ) .  

The  p r e c i p i t a t e d   p r o d u c t   was  s e p a r a t e d   by  f i l t r a t i o n ,  

w a s h e d   and  t h e n   d r i e d   a t   6 0 ° C ,   t h e r e b y   t o   o b t a i n   3 5  

p a r t s   of   a  dye  h a v i n g   t h e   same  f o r m u l a   as  of  E x a m p l e   1 .  

E x a m p l e   6 

The  dye  ( 0 . 3   p a r t )   o b t a i n e d   in   E x a m p l e   1  w a s  

d i s s o l v e d   in   w a t e r   (200   p a r t s ) ,   and  s o d i u m   s u l f a t e  

(20  p a r t s )   and  c o t t o n   (10  p a r t s )   w e r e   a d d e d   t o   t h e   d y e  
h a d  

l i q u o r , w h i c h   was  t h e n   h e a t e d   t o   4 0 ° C .   A f t e r   30  m i n u t e s  

p a s s e d ,   s o d i u m   c a r b o n a t e   (4  p a r t s )   was  a d d e d ,   a n d  

d y e i n g   was  c a r r i e d   ou t   a t   t h e   same  t e m p e r a t u r e   f o r   1  

h o u r .   A f t e r   d y e i n g   was  f i n i s h e d ,   t h e   d y e d   c o t t o n   w a s  

r i n s e d   and  s o a p e d .  

T h u s ,   d y e i n g s   of  b r i l l i a n t   r e d   c o l o r s   h a v i n g  

e x c e l l e n t   f a s t n e s s e s   to   c h l o r i n e ,   l i g h t   and   p e r s p i r a -  

t i o n - l i g h t   we re   o b t a i n e d .  



E x a m p l e   7 

The  dye  ( 0 . 3   p a r t )   o b t a i n e d   in   E x a m p l e   2  w a s  

d i s s o l v e d   in   w a t e r   (200   p a r t s ) ,   and  s o d i u m   s u l f a t e  

(20  p a r t s )   and  c o t t o n   (10  p a r t s )   we re   a d d e d   to   t h e   d y e  

l i q u o r ,  w h i c h   was  t h e n   h e a t e d   t o   5 0 ° C . A f t e r   2 0  m i n u t e s  h a d  

p a s s e d ,   t r i s o d i u m   p h o s p h a t e   (3  p a r t s )   was  a d d e d ,   a n d  

d y e i n g   was  c a r r i e d   ou t   a t   t h e   same  t e m p e r a t u r e   f o r   1  

h o u r .   A f t e r   d y e i n g   was  f i n i s h e d ,   t h e   d y e d   c o t t o n   w a s  

r i n s e d   and  s o a p e d   to   o b t a i n   d y e i n g s   h a v i n g   e x c e l l e n t  

f a s t n e s s e s   to   c h l o r i n e ,   l i g h t   and  p e r s p i r a t i o n - l i g h t .  

E x a m p l e   8 

The  dye  ( 0 . 3   p a r t )   o b t a i n e d   i n  t h e   l a s t  

p a r a g r a p h   of   E x a m p l e   3,  w h i c h   c o n t a i n s   as  i t s   m a i n  

c o m p o n e n t   a  dye  of  t h e   f o r m u l a ,  

was  d i s s o l v e d   in   w a t e r   (200   p a r t s ) ,   and  s o d i u m   s u l f a t e  

(20  p a r t s )   and  c o t t o n   (10  p a r t s )   we re   a d d e d   to   t h e   d y e  

h a d  l i q u o r , w h i c h   was  t h e n   h e a t e d   to   70°C .   A f t e r   20  m i n u t e s  

p a s s e d ,   s o d i u m   c a r b o n a t e   (4  p a r t s )   was  a d d e d ,   and  d y e i n g  

was  c a r r i e d   ou t   a t   t h e   same  t e m p e r a t u r e   f o r   1  h o u r .  



A f t e r   d y e i n g   was  f i n i s h e d ,   t h e   d y e d   c o t t o n   was  r i n s e d  

and  s o a p e d   to   o b t a i n   d y e i n g s   of   b r i l l i a n t   r e d   c o l o r s  

h a v i n g   e x c e l l e n t   c h l o r i n e   f a s t n e s s .  



1.  R e a c t i v e   m o n o a z o   d y e s   of   t h e   g e n e r a l   f o r m u l a   ( I )  

w h e r e i n   A  i s  

in   w h i c h  Z   i s   -CH2CH2OSO3H  or  -CH=CH2,   and   t h e i r   s a l t s ,  

i n c l u d i n g   a l k a l i   m e t a l   s a l t s .  

2.  R e a c t i v e   m o n o a z o   d y e s   of   t h e   f o r m u l a   ( I a )  

and   t h e i r   s a l t s ,   i n c l u d i n g   a l k a l i   m e t a l   s a l t s .  

3.  R e a c t i v e   m o n o a z o   d y e s   of  t h e   f o r m u l a   ( I b )  



and  t h e i r   s a l t s , i n c l u d i n g   a l k a l i   m e t a l   s a l t s .  

4.  A  p r o c e s s   f o r   p r o d u c i n g   t h e   r e a c t i v e   m o n o a z o   d y e s  

of   t h e   g e n e r a l   f o r m u l a   ( I )  

w h e r e i n   A  i s  

in   w h i c h   Z  i s  - C H 2 C H 2 O S O 3 H   or  -CH=CH2,   w h i c h   c o m p r i s e s  

( i )   r e a c t i n g   c y a n u r i c   c h l o r i d e   w i t h   4 - h y d r o x y - 5 -  

a m i n o - 2 , 7 - n a p h t h a l e n e d i s u l f o n i c   a c i d   or  an  a n i l i n e  

c o m p o u n d   of  t h e   f o r m u l a   ( I I )  

w h e r e i n   A  i s   as  d e f i n e d   a b o v e ,   f o l l o w e d   by  r e a c t i o n   w i t h  

t h e   a n i l i n e   c o m p o u n d   ( I I )   or  4 - h y d r o x y - 5 - a m i n o - 2 , 7 -  

n a p h t h a l e n e d i s u l f o n i c   a c i d ,   r e s p e c t i v e l y ,   to   o b t a i n   a  

m o n o c h l o r o t r i a z i n y l   c o m p o u n d   of   t h e   f o r m u l a   ( I I I )  



w h e r e i n   A  i s   as  d e f i n e d   a b o v e ,   and  r e a c t i n g   t h e   m o n o -  

c h l o r o t r i a z i n y l   c o m p o u n d   ( I I I )   w i t h   d i a z o t i z e d   2 - a m i n o -  

1 , 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d ,  

( i i )   r e a c t i n g   4 - h y d r o x y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e -  

d i s u l f o n i c   a c i d   w i t h   c y a n u r i c   c h l o r i d e   and  t h e r e a f t e r  

w i t h   d i a z o t i z e d   2 - a m i n o - 1 , 5 - n a p h t h a l e n e d i s u l f o n i c   a c i d  

to   o b t a i n   a  d i c h l o r o t r i a z i n y l   c o m p o u n d   of  t h e   f o r m u l a  

( I V ) .  

and   r e a c t i n g   t h e   d i c h l o r o t r i a z i n y l   c o m p o u n d   ( IV)   w i t h  

t h e   a n i l i n e   c o m p o u n d   of  t h e   f o r m u l a   ( I I ) ,  

( i i i )   r e a c t i n g   4 - h y d r o x y - 5 - a m i n o - 2 , 7 - n a p h t h a l e n e -  

d i s u l f o n i c   a c i d   w i t h   a  d i a z o t i z e d   2 - a m i n o - l , 5 - n a p h t h a l e n e  

d i s u l f o n i c   a c i d   u n d e r   a l k a l i n e   c o n d i t i o n s  t o   o b t a i n   a  

m o n o a z o   c o m p o u n d   of  t h e   f o r m u l a   ( V ) ,  



and  r e a c t i n g   t h e   m o n o a z o   c o m p o u n d   (V)  w i t h   c y a n u r i c  

c h l o r i d e   and  t h e   a n i l i n e   c o m p o u n d   of   t h e   f o r m u l a   ( I I )  

i n   t h i s   o r d e r ,   o r  

( i v )   c a r r y i n g   ou t   a  r e a c t i o n   in   a  m a n n e r   ( i ) ,   ( i i )  

or   ( i i i )   as  d e f i n e d   a b o v e ,   e x c e p t   u s i n g   an  a n i l i n e  

c o m p o u n d   of   t h e   f o r m u l a   (VI )   in   p l a c e   of   t h e   a n i l i n e  

c o m p o u n d   of  t h e   f o r m u l a   ( I I ) ,   t h e   f o r m u l a   (VI )   b e i n g  

B-NH2,   w h e r e i n   B  i s  

and  r e a c t i n g   t h e   r e s u l t i n g   c o m p o u n d  

of  t h e   f o r m u l a   ( V I I )  

w h e r e i n   B  i s   as  d e f i n e d   a b o v e ,   w i t h   s u l f u r i c   a c i d   t o  

o b t a i n   t h e   c o m p o u n d   of  t h e   f o r m u l a   ( I )   h a v i n g   β - s u l f a t o -  

e t h y l s u l f o n y l   g r o u p   ( -SO2CH2CH2OSO3H)   as  Z,  and  i f  

n e c e s s a r y   f o l l o w e d   by  e l i m i n a t i o n   of   s u l f u r i c   a c i d   t o  

o b t a i n   t h e   c o m p o u n d   of  t h e   f o r m u l a   ( I )   h a v i n g   v i n y l   g r o u p  

( - C H = C H 2 )   a s   Z,  a n d   i f   d e s i r e d   c o n v e r t i n g   t h e   c o m p o u n d s  

of   t h e   g e n e r a l   f o r m u l a   ( I )   i n t o   t h e i r   s a l t s ,   i n c l u d i n g  

a l k a l i   m e t a l   s a l t s .  



5.  Use  of  t h e   c o m p o u n d s   a c c o r d i n g   to   c l a i m s   1  to   3  f o r  

d y e i n g   c e l l u l o s i c   f i b e r s   and  c e l l u l o s i c   t e x t i l e s .  
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